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(54) OPTICAL ENCODER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical encoder made of a moving code plate easy 
to manufacture. 

SOLUTION: A moving code plate molded with a plastic codes the input light via the optical 
path correcting function of a light bend section 61a. The input light flux Li 1 is converted into 
output light flux Lo1 through vertical incidence and light transmission at its input position and 
is fed to a photoreceptor C8. The light bend section 61a reaches the input position of the 
input light flux Li2. and bent output light flux is generated and fed to the photoreceptor C8. 
When the moving code plate 6 is rotated, a light bend section 62a shown by a broken line 
reaches the incidence position of the input light flux Li1, the light bend section 61 a leaves 
the incidence position of the input light flux Li2, then the output light fluxes Lo3, Lo4 are fed 
to a light receiving element C8* to obtain an inverted signal. A lens element or a total 
reflection surface element can be utilized for the light bend section. 
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i ] A*#«r=«- Kfl:*ix*:a**icj6iftf 

HufSA^3feT'HufS^I©j^- KS±<^ 1 oa±^Stt* 
-o{4, fflE=— 10 

i m<Dm& tm2 mcomm^^n * nx^ , 

iW!5fBiao««fcWiE»2a<D««orto^< £t> 
l»EA*#^***<Mc< 1 1> 10JBIU 

BSIS 1 oj^±co§:^:ST-(i, *<ofa<0'J?t£< 1 1 — 
S** J J L i-ov>T, «TE!B 1 a<0«B*^WlEA***SA 20 

Vtflg 4: 6 IS 2 OS S *x 5 J: 5 l^iEE 

[»**2 ] mE$*«fPJwKft&nfcft**^^rt^ 

W<Hlo{l itjfSmi«com^7tf*A#tL, mfE 
*2ffl<Dai^3t«A*tL*i^«J:5^BaKSixTV^. ft 

i»*3s 3 ] mEg*«(*jB i (D^itmi- tm2<D§: 
uses* i m<D&t>mzw\^m 1 ©s^x^nAit u m 

ESS 2 aoa**tt«IE* 2 oS3t*^lcA» u 
ffjEfg i oSftSi^RtfiifrEfS 2 (D&ytm^cDPvD—j? 

^bi4, te^^#b4xag*«-e-^»i-6Ste«*^ 

[»**4j- huEpT«3- Kfil4. Art3fe-e*2E£*u 
1 t m 2 <Z>»tt««S: S:^ tf 2 oJL^±0 

MrESfcttttJB l ^S^^T- 1 % 2 ©S**f8:tb 2 40 

ffiESIS 2 fl>Wtttl«-e4rt* ns«TE* 2 *<Dfflrt* 
*-{c|S)B$i;:AttU 

flutes 1 *fMjt««-e£j« s n 5 mmm 2m<o\&fiftt 

winzm 2 0>«ttH«-e^A$ix&mESI l «a>tti*ft 
?4, l»EJBl^S***4:*nE*2 0*3(t*^rtoft6 l 

Huie^ 1 ^sftSf&wies 2 (o&itm* <df*w— * 50 
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a* h 14, b » bftSgftff 5S6«*# 

v^n*»iwcE**ixfc**stt>:3--^. 

[»*'*6]- B»E*»«X««g35S, u>XK*«r$tP 
-f tu^ 1 Wce* * Hfcjt^S;^ > a 

1 *t;iE« £ n^Tt^So: > 3 - y o 

[»*«8] WrEFifta- KS*s**3V9^-e»*s 

1 JSi^te® s *tfc#<¥a;= > 3 - y 0 
[0001] 

[0 0 0 2] 

iS<ffl^5>ntV^5 B 8 914, D-^M^xy 

— MSr*Lfc. fcOTfc^, 19 (a) IclEEigSr^Lfc: 

xyfy^ia^MWKSll, 12, 1 
3 a, 13 b, 14 a, 1 4 b SrJ&jfc Ufc i><DT~&>Z> 0 

[0003] H9(b), (c) J^L/Cctpt-, ^I®J 
^- KtE l «:«A/'C**«B 2 kg*»3^»Jt feixi. 
Tt^a 2 £ 3 tt*Jx-Fn0fM*O«3lt«-T- 2 

1, 2 2&U^7tef?t^-3 1 -3 4-C'ffi^Sc^n^o 119 

(b) |1pI®j3- KtSl^H9 (a) WRJ£|£4>5B#<0 
W®lKi^*^L, d9 (c) OTI)3-Kffil^i9 

(a) <D«t«^b*HlA*|fi»w9 0«BHELfc«FO»ffi 

[0 0 0 4] 3tjR«I5 2 <D«3t*^ 2 1 , 2 2^b«^ 
-KSl^AWL^* (A^jt) (4. ^S5t^T-3 1- 
3 4 <7)iErafeE{-i@?tSl5 1 1 . 12, 13a, 13b, 
14 a, 1 4 b/^JSLtt^mt6S3feS^ 3 1 
-3 4{cA#tLS3tSrS^-r«^ s til*$4x^o H 9 
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(b) (DftmX'te, ***f3 1, 3 3 <DjEffiffi««;i* 
ft-Pftig jtffi Ha. 12 jftSfl]3fe LT^o 9 % SgftiStT- 2 
l^bOJfe35S38*»l 4 a, 1 2£Si§LTB;iSU § 
^3 1, 3 3t^n-etlAStLt^5 0 3 

l^f-tf), 2 l^b^3ttt*jfcSix, SftJSi^3 

2, 3 4^0%AtttjB&&t\ 

[0 0 0 5) :ni:*tlt, HI 9 (c) co^fiiT-fi. s 

)fc^3 2, 3 4c7)jE®figJC-^tL^n^7ta5 1 3 b, 

1 l LT^o «9 , IBft*^ 2 l a>fc0>Jteas8tttt 1 10 

3 b. 1 1 Srigifi LTHiiU 5**^3 2, 3 4^ 

ft^ftA#tLTV>5 0 S*^T-4 1 N 4 3^)IE®{ie^ 

[0 0 0 6] tttt^*^ («X.tf, ^E— ^Olnltett) 
Be "9 ft* <b ft *JW) = - Kffi 1 #HHEtt X-XCDmVX 

4^b»MBWjcs*ft#3ft s a**n5. s^if 3i- 

3 4 cotB^ff EI^U*i^*P^[Hl8|-effl.SS4x. 20 
[0 0 0 7] 

[0 0 0 8] *38!!Bliiw J: 5 4BBSr«ftt5 ^ t i: 

fiti-SwtSrdkELTl^o 3EI-*«9J(i* =» — K{fc<£> 
[0 0 0 9] 

\zmftmmtmftmm~&ftVi-%<DX'izfj:< % sine 

Aft6*Kfc»o»i|loB/j3ti«2ll«>m»*«r± 

1 mcommtm 2 «*>««i::K#(ti-a 

[0010] «Ho»W:«Atf, #»4fta«E-C2S 50 
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Ota**«r#6fc«>i-. miMO®igc < tmj|E^2a(7)^ 

[ooii] ■cn^»fi?L'cftjt«^>*** : T-^rt^ 

"CftfBl jtaSil, «2*0««-A** 

^AW L fc««g-C{4» 1 i: Ji»fc * # 2 9§ 

£ ft 6 £ 9 (cEB $ ft 5 „ 
[0012] mi OJBtt (If ** 2 (d^tf, 

m«OtHrtftfiA»U m2«<Daj^ftf*A#f 

£ 5I-E«*ftr*3 0, *ftlc J: oT-t 95**^-^6 

[0 0 13] m2<DMm (S»*l3K**iC) ld«;ttf, 
^ftSGfim 1 oSft*^ £ 2 rc>£3tSHP£r^tr 2 oj£A 
±^S5t*^S:ax.r*5«9, JB 1 ffioffl^ftttfiS 1 
**^A«U, m2«cotti^^:^2(7)S7 , c:^^^A 

bte, ffi*^fe»6ftSS*fS*(-«i-5RtefS#ds# 

[0 0 14] £fc 9S3<DM16 (»3ft3« 4 Ktt 

*«4:» 2 <D»Br«8H«SrS:*tp 2 oK±^«F*««*r$ 

[0015] -t IT, SB 1 Wflftt««'C*rtSft5JB 1 

of«w-etrtsn5*2 acorns 

B#[CA#tL, IlWS«T'4^$n§S2i^ 
*i:*2<D»#tffl«"C^*Sft5ffi|5fBl«<Offl^* 

mi <D^ftm^tm2<n^jtm+<nfo<Di&^[zmm 

(CAMI, mi '«>53t**aw» 2 

*s»bftS J: ^tc^oT^-Sc 
[0 0 16] **WC*JfflSlx6*tt«aE*l6l-(i, ^ 

[0 0 17] i^*, 12 (W*3B3) 0»»(C«x.tf. 

t s m i otti* t m 2 <Dvtm&*im = - K«oai 

■£ft-£ # ftt#bft£J: 5l:4otti0, S.o, 12^1 

(-fc^Ttti^*r^stSftsS3tiR^^»^ftsai^ 
ff-^fi. »i^ffirii3^Tm^3t^fia»tsft5S3t* 

^»5)»e»ii5ttl*(l*l:»LtS(lKB*i:4ot^ 
5 0 
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[0 0 18] Hid. S3 (»#*4) 

1 1 0«l(^{n^)t^f 2 ^1(3 

[0 0 2 0] pT»=i— K«©W»i: LT(i, 

[0 0 2 1] ^f*. 3fe^SiS/ 

[0 0 2 2] MKl. S45 2oOSfta«^AM^ 

imis-*<o*«««-c^fijisnajB2a<oa 
«*«:»s±-e#*ij'efcs (»**4«c*rj£) 0 

[0 0 2 3] 

«figSrf«fflLTfT*ton5i:V^»»**rLTV^-& B "I 
»a- KtS«-*Afeixfc*ttillEjE«1IB«c < tS**«lFjE^ 
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[0024] [gi <nnm&m ; m 2 flwcjwt] m 

1 (a) , (b) li*«WO*l©jat*l8«C«6n- 
L/ct<Z>T\ (a) tt?Ill3-KfiO]EIH, (b) 14 

[0025] wr®b=z— k«5(4. aw***^f9^*>s 

10 J: 5 JwlB'ta3RO*JB**B 5 1 a „ 5 1b. 5 2 a. 5 

[0 0 2 6] Hi (b) tr^L/tJ; 3 fT»> = — K« 
5 Sr«A/-e«**-T- 2 0*»fe/i-5*aR»i:ajttt3 0^ 

C8*«^Cl^, &*5> W»3-K4K5ig*«B3 0 

20 [0 0 2 7]fflW51a, 51b. 52a. 52b 
11. ^T»3— K« 5 (DSMftB* ( C ^ ~C(3:®$eBtf) \z.ft% 

2 «So«*tcE»tti-6 J: 5 KRtt ^Htv^5o 

«« (#1 3fcJBfttg4r»o«« (S2l 

[0 0 2 8] 0 2lt itm&$V>5 1 a . 5 1b. 5 2 
a. 5 2 b<0*B«F3E«t8i-tn(-<t*3— KfbOffffl 
30 STRMi-SH-C, (a) {znmi (a) . ( b ) L 
fcR«RK:fcttaAa#£ttWj#^ 
#«IRas**ttT*5*K (b) iwtt^T«i = -K«5*s»fc 

5o i2 (a) *#Sa-r5t, MM*^2 0^ 
Cj^ftn- K«5^A»-f SArtftf*.- $ft*K8,. 
C4 0fiBt*fJC£:-ri2o<OA**^Lil, Li2£^A, 
T*l>Si:H.S^t^Ui3feSo Hi (a) . (b) IC^L 
tLVtmX'iL A^^LilCDpTSin- Kg5^AAfi 
40 B^^i7 , c^*a575^M$^^rv^^t^<oT^ A^^Lii 
(±38W«E*^¥tt4»itAltt^iaS:STttl*3t* 
Lol (Ml^coffi^*) |:SJfcJli5 0 aj*#3fcLol 
fi, A*3t^Lilt|5li:jtWS:«FoTB:ilL, CfgO- 
^SjttfC 8 ^Altt5o 

[0 0 2 9] Ctl{C>PtLT. A^3t*Li2<7>^I«|3— K 
ffi5— OA^{igi-{i*®ftffl5 5 1 aHM^tltl/^ 
^-C. A^**Li2(4jSWa**ffi^»LT»«>JCA«' 

50 A^**Lil<!:*4S3tttSrfiFoTii:iii-6o Cffi 
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(Zffitt$*lT^5*:tf>. *Ki*jESttfca^3lt^Lo2(t 

[0 0 3 0] I^tatt^wtlt "HftftUBKJ:* 
3tB<£jE<il2 1 (b) . H2 (a) Sr»*Ufc«ffi±-(? 

^»intf, ^■b3-r«5.«i. A*'* (A*3t*Li 
l) OftSg£'>#< it lEJBftU A*tt0>*l**|6] 
tA*3t^A*ffiatcj3«t5^Ift = - KtR 5 (DMWjJjfa 

[zxoxmbtiz^m mm\z.mm ±^m\,^&zw io 

[0 0 3 1 ] Hi (a) I^L^«t9iC, ftiS&gflS 1 
a, 51b, 5 2 a. 5 2 b liW-MMfcfcSMIi LT = — 

-X<7>jg«9-ClEl<te (y ^T32T-fcni«it^Kj) 

5 0 ^^m^b^Sftti^fi. 12 (b) fc*Lfc 

[0 0 3 2] im2<Dmmwm ; n^msm^Mft^ % 20 
2 (ommmmx^ m\<Dnmmmxm\<^tz*tW)^—Y 

(t5§7tI^WI]t^5o i3 (a) |:/B2 (a). 

fcraa^R-e^rift^-KffisdSBii (a) % (b) t 

Hi:ttllS*cfc5#<OA**/ffi**<oBBtRi:S*S84 0 
(7)S)ttti^^L/: 0 (b) (Ciiplijjn— Kffi5 

dsttx-x^jwo-eiiME (y ~Tmx~&>tii*&m&m 
(b) ira«^»a:t?*Lfco 30 

[0 0 3 3] 13 (a) C/TttiiC, %WM<D^% 
m*2 0*»b^T«F3— K«5-At*1-6A^3fe(i, §ft 
iT-C8, C40ffi«t*fJj:"r5 2oOA*3t^LiU 
Li2«r&A,-Ci*5i: jL*:: t*5ffl3KSo »ioHJEJB«i 
4rHi:<, Pitta— KI65*s»» Cr rT-filnltE) 1"3 
fc, rn&A***LiK ■Li2j£±oT#**tt1|ll*3flS 
^l$tl5 0 ^Lt> ^^^^5 la. 51b, 52 
a, 5 2bii > zft 2«gwTO:E 

[0 0 3 4] 11 (a), (b) IC*LfcfclRli:4ftig-C 40 
li, A*3fcJKLilO*Ift=!- Kffi5^<^A^ffiB(w^3t 

*t) . A***Lini»W«»^0*ttttfiil[Alt(!:*: 

[0 0 3 5] A*3t^Li2^pT»=i— Kffi5^cO 

Artffi»l-li#;ffiflffl5 5 1 a^M^ntl^OT (« 
2 «a>eM8^a> Alt) . A^**Li2liS^iSCfr«ffi^ 
*tLT£4<£>{cAttU @^Sn/iJ:9l-ffl*$tfC^fe 
SiBStU $4^JciitT-r^a5^5t^:Lo2 (Jg2»Oti};>j 50 
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ft) i:»$ti6 e 
[0 0 3 6] «r»3-K«5SrafflL^:ttl*Jt*Lol 
1 «<E>fcH*ft) fi, 12 (a) 0>»&i|i]£<, A 
^ft^Lil<bf^Cft$4^}#oTiEiiL. CtS^lo^ 
ttSiT-C 8^A*rT5o rtUCfcfLT, A^ft^Li2cD 
*T»^- Kffi5^C0A^ffi«(C{ift®*Sf|5 5 1 a^SJFM 
$ ft-O* 5 <Z>T\ AJjftM L i2tti8WttE**ffitw*t LT 
£4#>{£A#tU El^^ixfeJ: 9(-®*$4xT^e>SiS* 
U«Jft;3£Lo2 (^2fficottJ^ft) l:M$ti5 0 til 
;*>3t3ELo2ti, A^ft^Lil^S^SjtMSrfiFo-CSii 

[0 0 3 7] ::t«i ^jl«»fB£<©l*fc*fMi* 
S)t* : FC4-c»e>n5S3tflr*{c»-f *rie«#*» 

j&Lo2te&xbtiz>ztte<%Lytm*c4* ^Att-r 

[0038] mmzztytm+c s t ^x^m^c s 
xn hnz> ^m^izMi- z seitf^ti z>tz$><D%.yt 

m+C8* ^BSBSixrv^o *<ntztb, BW»-C*Lfc 
ct 5^A*ft*Lil(OA^lfi«(w3t©ft«F|5 5 2 a (3=f:i 
Ii5 2 b) 75SPJ*i-5i:. *B«jE£ftfcW***Lo3 

^ s M$n, §*iK8* ^Att-t-So a* 

MLil(7)A^etT«ftW^oT^tl'& ftftSg 
Attr^o 

[0 0 3 9] Z<D£olZ s JB 1 C!>*JS*18"Ctt3fcB*iE 
• tti**) lift-CfctrC^fcj&s, **Jfi»t8-C«iwix*:» 

[0 0 4 0] JB*mfflfwJ:5ftBliEjE«iJBl<ojtl6»« 
tmm. 12 (a) Srffl^Lyt3ffi©±-e±T*lSl<0^ 

^TWl=i.-Kffi5(i, 3tB«FjE««Emft^^ % A^ft (A 
^ft^Lil/Li2) ©#B**«C< tfc.lElJBftU A 
*ftOfttt^^A*ftOA^aB(wioft5^I»i=» - K 
ffi5(OS»*-i5i^J:o-C3Sf>tLS5Pffi GftffilcSii:) JL 
■«C»^BSr«FOct5*-ta*ft <tti*3te*Lo2/Lo3) 

[0 0 4 1 ] K«5<i, »1 <7>HJE^«gt|S]i: 

frh. *ISb=i- KffiS^lsWE (y ^rSTfclxtflfeii^ 
») t5i:, Srft^T-C4{cftAttL, ^^Sfeffi^f^ 

j fc4{^(iftAtt^-r, zcDKmthti&'&zgifrm^-c 

4* icASti-5#t^^#^{cHmsn5o 

[0 0 4 2] Pl^iZ, §ft*T-C 8, C8* 
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[0 0 4 3] *jat»»£*3i^-C, pJifta— K«5sd5|g 

m (v =-Tmx~$>tu*&m&m) tst, B3 (b) k 

T^Lfci 5*S*ai^^#S3t* : ? : C4. C4* , C 
8, C8* T-#^ft5wiiC#3 0 

[0044] [^3 (Dmmmm ; »** 4 ho 

4 (a) , (b) tt*«M<OfS3<03aSfflJtt^«4o- 
^yfflO**^V3-yo*^U»<0*««rt*:iS 10 
lstzt><DX\ (a) tt^Ii*l=«— KffitfXESHL (b) I* 
pTi!l=i— KSdS ( a ) CO^fig(Cfc5^(30A-A{C^ofc 

[0 0 4 5] «l®b= — Kffi 61*, SiroHMltRIi: 

la, 6 1b, 6 2 a, 6 2 b ri^M £*lTl ^Tft 

= — k«e 6 (ommzy'y ^^y^^m^^ m^\z ^ 

*sffi*5. 20 
[0 0 4 6] 14 (a) lZ^Lfc^» = - K«6 0»» 

— ^SrJKfi8-t"5«:®ftSB6 1 a t 6 1 b^llt 6 2 a £ 

(b) l^L/ii: ^T» = — KS6Sr*A/-C**3lt 
^■2 03&»6&a3te««i:S*«B7 0dSK»te>n5. 
gi$7 0tt, 2o<D§:7t^T-C 8, C8* Mitt^ 0 

5o &*5* ^ w"Ct>"sri&3— Kffi6t5»7 0O«S 30 

[0 04 7] 7"i:/Sftgi56 1 a, 61b, 62a, 62b 

nti-^ (*Bfttt<offio»lB^ot^r(ia3*) o HI 5 
*BftW6 1 a , 6 .1 b , 62a; 6 2b cOftSgtfS .. 

(a) KliBU (a) , (b) \Z7jk^tzftm\Z}3rtZ>A 

*59, (b) JcfSpJgjn- Kffi6^»X-X^n-|E] 

8, C8* -C^bttSa^^Jix-ci^o 
[0 04 8] 14 (a) Z&m-rZt. ftWZtiKD&ftm 
^2 0^P>^T»3- A«t-T5A^)t{i, s^ai 
T-C8, C8* Wfitt#)St5 2o(7)A*Jc;lLil, 
Li2£^TM,*5£jL*;:£asffl3K5 0 IB 1 , IB 2 goH 

O Cix^A^^Lil, Li2l^£oT#*^ 

«®«d5j6*$nSo ^tt, 3tJgftg&6 1 a, 6 1 50 
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b, 6 2a, 6 2bfi, :tlbfftt««t#^f2lS© 

[0049] 14 (a), (b) Lfcttlfrm, A 
^ftjfc L i lO plft n-KtS6 ^OA^aBt-tt3tfflftSFB 

w**nt^4v^-e diiwi^AW , a 

Tt^Lolte, A^/*^Lili:|s]C7t$S^}toTii:ilL, 
S7fc^T-C8-A£hr£ 0 

[0 0 5 0] r^Lld^tUT, A*ft3KLi2£> = K 
«6^<aA;fcffifiiai#Jffi*SF&6 1 a/6>7FM£*lT^6 

fcmmizttLxgiMzA&ii,, m^£ixtz£?izm&£ 

ft,Xfrt>mm£tl, tiB*>3fc*Lo2 ®2lOtBA*) l- 
1^»£jJx5o a*jt*:Lo2(±, A^jtifcLiliRftS 

[0 0 5 1] *H*?»te'Cfcmftf^ffl^J:5*K«iE 
II, B4 (b) , B9 5 (a) *»*LfcttBi:-eJ:T* 

3-KS6I3, A^5t (A*3t*Lil) <Z0tK£4»fc< 

S^At^r^ftirF-C 8* 4: » (K*gB8«) Srfcf 
SiS^C 8 HAW LTt^ I i: T'fcS, ISA. 1^£ 
tLfc««-ef4***^-C 8 fct±ttJ***Lol i: fcB^JfC 
Lo2^SSA«-f6 0 

[0 0 5 2] pr»3— KtK6(i. Pl'£>aitR^*LT3 
— K'** — >^«Ltl^^b> 15 (a) J^Lfc 

«t ?izm-<oAtift&&mf&^&ffiAjjytmLii. Li2 

Jw6*i-^^W^3t*LoK Lo2^#^S3t*iF-C 8td 
3tAttU -t^RettJ^S:^5S5t*^C8* t^AttU 

teai*S:»6S:3fc:*^C8* {cAltrs^tlfi^^SWt-. 

[0 0 5 3] 15 (a) iCioV^T, S 2 ^SgtC^tt 5 

/l, ^2(7?^iC*3^r^Hr^Lfc3tBftgP6 2 a 
(£>£i^f3:6 2 b) 755A^5t^LilC0A*tf£g^SiJ^L 
T^o«9, ftBfi§l$6 l a (^gp) (4A**«Li2(7)ASt 

C 8* ffi^3t^Lo34:m^3t^Lo4^fiSA#t-r 

[0 0 5 4] W±0-<t^>«b, ^HJSff^lCio^T^rif) 

t, 15 (b) lc*Lfci:3 45*a*jfts#2**-¥-C 
8tCC8* t'if>n5:iW5 0 **lfi*tt-Ct, 
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[0055] m 4 (onwm ; is* 3 ! 6 *n 

6 (a) , (b) (i^T(0^7r:-r 0 l^i^t), bJ 

[0 0 5 6] 16 (a) {'TFL/i^ijT'fi, ^m^9 
1, 9 2iSE«Sn. u>XK*S:5pJfflL*:3tK«FE* 

[0 0 5 7] rtUdfctLT, 16 (b) ^L/r^JT* 
tt. S*i^9 3, 9 4. 9 5, 9 6aSK«£jh/r^ 
5 0 S**^ 9 3 <t 9 4 , 9 5H6 teStt^-eftS* 
SrftU R<EH«S:«?*1-«o PM9 3=C8* . 9 
4=C8, 9 5=C4*, 9 6 = C 4 <Dttfcm&&Mf8. 

[0 0 5 8] 3tB*jE«MB3ftSf«lii"5 t . A^**«i-t 

[0059] [* 5 (onmm ; »*s 7 icaws] 
m*m^tzi><Dx*&>z> 0 17 (a) , (b) i^tcnmz: 

( 1 1S<£>^09^) 2 KD±fcMffi 10 1, 10 2 rfSjg 
/*£*l5 0 ?ft£KStffi 1 0 1 , 10 2fi, 

3 — Ktti 00^$ mz-\-£T* y/i/»iig-c«>ntf 

BftV-l. 5SS) <H«*=l. 0) ^OI 

fcdS.ttl*S.- r©J:9 4»IS:ft4^l3-Kfil 0 

[0 0 6 0] 17 (a) {C^L/tCTT'Ji, 5**^-9 
1, 9 2^Et$n, ^»IIIl0 1, 10 2£flJ 

*rSitA*ffiW-ioJts^l»3-K4Ei o o (owmiifa 

[00 6 1] r*U::*fLT, 16 (b) n*LfcW"C 
f*, 9 3, 9 4. 9 5, 9 6^ElSntV^ 

6* ^Itm* 9 3 £ 9 4 . 9 5 <k 9 6 riilS^tL^ttW 
£&L. K<eB3®S-»figi-6, 0ij^{^9 3=C8* . 9 
4=C8, 9 5=C4*. 9 6=C4WSJSHi« 



12 

[0062] ttt&miEmmfcftm'fzk. a***!** 

<7>7fr£fc^ft£ A*ffi«l:::fctt5*J»=i-- Kffil 0 0^31 

^^s**^«wA«t"rSo 
[0063] [sb 6 (ommmm ; 7 ic*t«] *n 

<Dmftmmj&m\zft%*tz> 0 *nm&mx\*. tin*— 

^O0*J£r^M- o ^-fti^^l). ^T»3— K4R2 0 0<D 
*JB*«Bl^loo^K«aB2 0lds»j«Six8. w<£>£ 
9 #£Rttffi 2 0 1 tS, — KS2 0 0 Oigjfr^ 

£M <JHflr*=l. 0) H*Lfc 

co J: 5*^HSr#-r5«r»3- K«l 0 01^^7 

[0 0 6 4] 18 S3t*^ 91.92 

«Bi6SfP»-r5«»JfAltLfc*S£Li2ti^KWffi2 0 1 

-e-t^**ds^SBKitsn,- f^£e*-r57fc3£Lo2 
&2 o ocomWijjfatzx^xmbtiz^m mmizm 

30 [0 0 6 5] j^JLJi, A^Jt-CjfeaESnaWWSrK^tti- 

o«wtbr*»iiaE«iefc»o^:«* (11. 14. 

oPtRBlfc^ P5#oSW*:An»x.*^fc fcpTtB 
"C'fcSo HHs 14, 19T^N^^V^^rJSEL 

40 [00 6 6] It ±E«>*SB6»llB-ett, miS^Si 

*W»»^o^TRWLfc3ft^ Chit ^1«<7)^> 
jB2a^««<D-^4A***itt-itaiSS-fr6««Et L 

^*^ft=- Ktgo»ig*ffl*ftffi*sct^ a^j 

[0 0 6 7] EP^, Xf)it(D 

3fc<OA*ffi:IH-*5Jt5^I»3— Kffi<7>a»*-ffi]lcJ:o-C 
50 Si^hS^ffii^^v^KSrfiFoai^ASr^-t-SftK 
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•r ss? i mnmmt m 2 *©«*«>s{;6rK: jtBttjEHMi 

[0 0 6 8] 

t, «*4«iST?, SiSS»J^35£tt**r» = - K«S: 10 

a £ # "5 , tmftnMx-mtkmts & 2 & \z ±if 
[01] *mw<r>?gi<onmtem<ommai$.&7FLtim 

X\ (a) f±Bl» = - KtgroiEffiia, (b) ll^IS) n— 20 
Ktgri* (a) CO«ffilC*>58#£OA-At^»ofz»rEI2lT- 

■ [0 2] *l^jl*»lS^*5Jta*JBft«^*KtfE« 
BtWi:J:63- Kffc©ftUBMMir*H-e, (a) 

(b) fi£ft*H L C4, C8ti#ib^ai*^Lt 

[§3] »2om»^iciotts^atta5^K^iESi. 
texiiit t mjjytvKm t **«<os*tt!iiS:**> u 30 

(b) teSftil^-C4, C 8T^#bti5titi^^^^LT 
T\ (a) ttpfHia— KStfXEffiEL (b) «^TK^ — 



[15] **WC0»3<7>Safi?Kffiic:oV^T, 7ta&3$<7> 
*K«iE«ll6 <:*ni:J:53- Kft0>flUfl SrttW-t" 5 ID 
T\ (a) ir(iA*5ttHJ**OB8«3feWwS«:»BOg 

Ml^T^nt^o^ (b) KfiSftm^as^stiT 

[16] $t$4<6Mt&Mtek LT, 
«rfflV^2o<DfiSJ (a) , (b) ^Lfct>OT^6 0 

i^ffll^:2o^j (a) , (b) £^L/tt>OT*fc 

[19] o-^yffl^3t^zc^3-^(D3t^ttHi«BSr 
KSfc**SRO— «S:*ufct><o-e, 

(a) lipTSj^- KtROjEBBH, (b) ttpj«i=i— K«" 
# (a) OttlS^*)S«FOWffiia, (c) fipTft^-K 
tRri* (a) Ott*^5>5cHlA*|pIfc:9 0«E*5LfcftO 

I. 5. 6, 7, 8. 100, 200 = — K4R 
2 ftjRSlS 

3, 3 0, 40. 70, 90 gftSfS- 

II, 12, 13a, 13 b, 14a, 14b *§3feSf$ 

^y«> h) 

2 0 

51a, 51b, 52a. 52b 7ta&£fl (T±M4 
ffi) 

61a, 61b. 62a, 62b (l/VXg 

m) 

101, 102, 201 ^SWffi 

C4, C8, C4* , C 8* , 31 — 34, 91-96 

Lil, Li2 XJlitSL 

Lol, Lo2, Lo3, Lo4. Lo5 

x-x 



[18] 
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[#g£ffluES] 

IfitUBl l¥2^5 B 

l^ttHlIE 1 ] 
[4tjE*t*«S«] Hff* 

I^ilEl*)^] 

KtK±ro l o«±<DS^^lg<$r^-rsfcst)(c l o£Lt 
Siya-^ffcoT, 

gg»j#o 2 p^±<p«goaa*:fr*.Bg-i-s 2 iu .hcwa 

Hffta 2 ja±<pw«(P^<o/><e < £ wnaxTi 
tt<pttttfr/j>fc<fckiEjiffiiftu ftfrfP.A^rtortift^ 

3WBi^l6H^J:orgg>ixS-yiB±lr*lv^B»»om^ 

»»<fchiora, fgi jjwflflft(4Afrru fg 2 ffi co 
a^#.l4AML^i>J: 2 (^g5@^Hrv'-5. wife* 1 \z 

JtSfc^Sr^tf 2 oW±05S3t^^*<ix.-C*3 "J » 

g 1 ffi^m^^ta MfS^ 1 g>S3t^^t^A»t U «2« 

y c 

[If:£jf4] Hflie^IK)3- K«(4. A**-Cjfe3iESlx 
5SH 1 OTflHfcW* i: ffl 2 <Dflt*t«««r-&tf 2 oPjL±cd^ 

miles i o»«tffl«-c*«* nsmiE» i m<nmt)ftk 

^(c(^^FicA#tL» 



miss? 1 <n§iytm i f-RTfm$zm2 <o%iitm*<oft<D-jj 

tL-CV>S, ~IS*Jl7(75^-fn^l3S(Cfett$ 

«rap.2PXKow«g>i*i(0/Wj< jr^-oict4. tfitex^ 

[«IE*ttiSgi£] HiM# 
[IfiiESStSUSS*] 0 0 0 9 

.[#UEi*)!g] 
[000 9] 

^i.e^licjrgl»:^i^lg / 7>!ti-ag>T'l4/-£< . gj^ 

miEnmmB^] 0010 

[0010] s^-snsgr- 2 
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